Rabbit polymorphonuclear leukocytes were purified from rabbit blood by centrifugation on colloidal silica gradients followed by sedimentation in 4% Ficoll. The purified neutrophils had normal random motility, responded to chemotactic stimuli, phagocytosed zymosan particles, made superoxide, and phagocytosed and killed bacteria. However, they did not secrete endogenous pyrogens either spontaneously or in response to stimulation with endotoxin, polyinosine:polycytosine, or muramyl dipeptide. Macrophages isolated on the same gradients secreted some pyrogen spontaneously and secreted considerably more in response to the same three stimuli. This evidence reinforces the idea that macrophages are the only source of endogenous pyrogens, and that pyrogens secreted by cell populations that are rich in neutrophils are to be attributed to the monocytes or macrophages that the cell populations contain.
Endogenous pyrogens (EP) were discovered by Beeson (2) , who demonstrated that saline extracts of acute peritoneal exudate cells were pyrogenic. Since over 95% of such cells were polymorphonuclear leukocytes (PMN) , he naturally assumed that PMN contained the EP. However, we recently purified PMN from rabbit blood and peritoneal exudates and showed that although the cells appeared to be functionally normal in several assays, they did not secrete pyrogen when stimulated with staphylococci.
On the basis of this finding, we suggested that macrophages might be the only source of endogenous pyrogens, and that pyrogens secreted by cell populations rich in PMN were to be &ttribut-ed to the few macrophages that those populations contained (4) .
In the previous paper we were not able to obtain purified PMN in large quantities. We were therefore obliged to do functional tests on purified PMN and tests for ability to produce pyrogens on PMN heavily contaminated with erythrocytes (RBC). In this paper we report a new method of isolating PMN Experiments were conducted by taking 50 ml of blood from each of two to four rabbits and separating them into purified PMN and M0-Ly populations. Each cell population was divided into three equal portions. In the first series of experiments, one portion was incubated without a stimulus, a second was incubated in 0.001 Fg of endotoxin per ml, and the third was incubated in 1.0 SLg of endotoxin per ml. In the second series of experiments, one portion was incubated without a stimulus, the second was incubated with 10 ,ug of MDP per ml, and the third was incubated with 40 i.g of polyIC per ml.
Up to this point, the cells of each rabbit were handled separately to avoid any possibility of stimulating EP production by mixed lymphocyte reactions. However, to reduce the number of assays required, corresponding supernatants were pooled before the assay. Each experiment thus yielded six supernatants, Table 3 .
three obtained in tissue culture fluid and three obtained in 0.15 M saline.
EP was assayed in two ways. Detailed information was obtained by assaying EP in terms of its interleukin 1 (IL1) activity (6) . This assay required little material, and many assays could be done simultaneously. Most ILl assays were done on cell supernatants which were extensively dialyzed against tissue culture medium, but were otherwise unprocessed. We established that none of the stimuli used disturbed ILl assays of dialyzed supernatants. Some assays were done on ammonium sulfate-precipitated material (4); the results were not notably different.
Assay of EP in terms of its pyrogenic action could not be done on unprocessed cell supernatants, because endotoxin, MDP, and polyIC were strongly pyrogenic in their own right. Accordingly, all TC and saline supernatants made by purified PMN in response to 0.001 ,ug of endotoxin per ml were pooled. Similarly, all supernatants made by PMN in response to 1.0 ,ug of endotoxin per ml, 10 ,ug of MDP per ml, and 40 ,ug of polyIC per ml were gathered into separate pools. For each pooled PMN supernatant, there was a corresponding pool of supernatants made by macrophages and lymphocytes in response to the same stimuli. Thus, eight supernatants had to be processed.
Each pooled supernatant was brought to 80% saturation with ammonium sulfate, which would be expected to precipitate any EP that it might contain (4). The precipitates were dissolved in distilled water and precipitated with 80%o ammonium sulfate. They were then subjected to gel filtration as previously described (5) on a calibrated, specially cleaned 2.5-by 100-cm Sephadex G-100 column. The fractions corresponding to the elution position of EP were collected, dialyzed against 0.15 M sodium chloride, and tested for pyrogenicity by intravenous injection into rabbits. Thus, we were able to compare EP production by PMN (4), or human cells (7) .
Chemotaxis experiments were performed with both purified PMN and mixed leukocytes obtained by subjecting blood to Ficoll sedimentation without a preliminary density gradient centrifugation. Each population of cells was tested for the ability to respond to n-formyl methionylleucyl-phenylalanine and to zymosan-activated serum. Purified PMN responded to both stimuli and usually responded rather better than did mixed leukocyte populations obtained from the same rabbits. The results of a representative experiment are shown in Table 1 . Random motility was also comparable for both populations of cells.
The ability to kill bacteria was tested both with Staphylococcus epidermidis and with Escherichia coli, with 5 x 106 cells and 5 x 106 bacteria per ml. It was found that the ability to kill bacteria was quite sensitive to centrifugation at high speed. Cells which retained the ability to respond to chemotactic stimuli and to make superoxide did poorly in the bacterial test if they had been isolated by high-speed centrifugation (Table 2) . It was for this reason that we settled on high-speed centrifugation (27,000 x g) of Percoll to establish a gradient, followed by lowspeed centrifugation (400 x g) for purification of the PMN. PMN isolated in this way were able to kill bacteria almost as well as leukocytes (Table   3) . The quantities of EP demonstrated in PMN supernatants by the ILl assay were significantly different from zero. However, each PMN "produced" between 500 and 25,000 times less ILl than did mononuclear cells. It seems more reasonable to attribute these trivial amounts of ILl to contamination of the PMN with a few monocytes than to assume that all PMN have the ability to secrete ILl at some very low level.
Neither these experiments nor our previous ones (4) exclude the possibility that there exists some subpopulation of PMN whose capacity to produce EP or ILl is comparable with that of monocytes. It is conceivable, for example, that very immature PMN are able to respond to the usual stimuli by synthesizing and secreting EP. Immature PMN often have appreciable amounts of endoplasmic reticulum, which presumably would allow some protein synthesis if mRNA were available. Much of their nuclear chromatin is condensed, but it is impossible to be certain that all genes are inactive, so that even synthesis of mRNA would in theory be possible. And indeed, there is evidence for some RNA and protein synthesis by PMN (3).
It is also impossible to exclude the possibility that PMN isolated by some different procedure, or stimulated in some other way, might produce large quantities of EP or ILl. However, pyrogen researchers have for years been obtaining pyrogens by incubating blood cells and exudates derived from blood cells, with the stimuli that we have tested. It does seem reasonable to claim that the overwhelming majority of EP and ILl produced under such circumstances was secreted by monocytes and M0. 
